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Claims 



What is claimed is: 

A r^v ri^f AtVl Tar fPnt'HIll 

a light source for directing a beam of light; 

3 a light receiving system for receiving at least a portion of the beam of light; 

4 a light modulating system for modulating the light beam received by the light 
receiving system so as to correspond with vibration of the machine; and 

a processing system operatively coupled to the light receiving system, the 
.. r ~—:~„ n,^p™ r^^ceirm the Hflta received from the lieht receiving system to 
r„ i : + « + ^^t^rmininfT \nV\rQtinn of the machine. 

la^iiitai^ u.^iv-'iiiiiiiAiA^ t ~~ — 

2. The system of claim 2, the light modulating system including an obstruction 
modulator adapted to obstruct the beam of light so that only the at least a portion of the 
beam of light is received by the light receiving system. 

3. The system of claim 2, the obstruction modulator obstructing the light beam 
when the machine is vibrating, 



4. The system of claim 2, the obstruction modulator obstructing the light beam 
when the machine is not vibrating. 

5 . The system of claim 2, the light modulating system including a housing 
with a first opening for receiving the light beam, a second opening for passing the at least 

(At P a portion of the light beam to the light receiving system, the obstruction modulator being 

disposed within the housing and coupled to the housing by a cantilevered support arm. 



i ■ 



6. The system of claim 2, the obstruction modulator being a physical 
component of the machine. 
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7. The system of claim 1 , the light receiving system outputting a modulated 
voltage signal indicative of vibration of the machine. 

I 8. A multiple axis vibration detection system, comprising: 

_ 1 : _u ± « rt C^f Aims>Urtri o Kpatn nf 1 1 aht ' 

3 a light receiving system for receiving at least a portion of the beam of light; 

4 a first light modulating system for modulating the light beam received by the light 

5 receiving system so as to correspond with vibration of the machine; 

6 a second light modulating system for modulating the light beam received by the 

7 light receiving system so as to correspond with vibration of the machine, the second light 
j.. „,, c t~,v, w 0 ;r.rr c^ripc tr> tVip first lipVit modulating svstem: and 

8 lllUUUKXllllg SptUll u^lllg, m ov/nwn iu ~o" ' ' 

„ „^^ af .<-;r.r, ™ctpm nnprqtivplv rmmled to the lieht receiving svstem, the 
1 0 processing system processing the data received from the light receiving system to 

I I facilitate determining vibration of the machine in a plurality of axes. 



9. The system of claim 8, at least one of the first light modulating system and 
second light modulating system including an obstruction modulator adapted to obstruct 
the beam of light so that only the at least a portion of the beam of light is received by the 
light receiving system. 

1 0. The system of claim 9, the obstruction modulator obstructing the light 
beam when the machine is vibrating. 

11. The system of claim 9, the obstruction modulator obstructing the light 
beam when the machine is not vibrating. 

1 2. A system for sensing vibration of a machine, comprising: 
a light source for directing a beam of light; 



3 a 



light receiving system tor receiving at least a portion of the beam of light; 
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a first waveguide for transmitting the beam of light, the first waveguide adapted to 

> to vibration of the machine; and 

1 — i 

6 a second waveguide having at least a portion thereof located within a 

7 predetermined distance to at least a portion of the first waveguide such that evanescent^ 

.-J— „.v,^oK„ ihp eprnnH waveeuide transmit the at 

8 coupling occurs between me wavegumw* «.v « 

9 least a portion of the beam of light to the receiving system; 

0 wherein the intensity of the at least a portion of the beam of light varies ; 

1 function of the vibration of the machine. 



; as a 



13. The system of claim 12, further including a third waveguide having at least 

. , r H~t— Hi eta*™ to at least a portion of the first 

a portion thereof located witmn a prcCUAwiiiiiivv* 

the wavesuides whereby the 

waveguide sucn mat evanescent tuu F mi 6 - — 

third waveguide transmits light to a s^ond light receiving system. 

14. The system of claim ^further including a fourth waveguide having at 

. • _„ f i_ j „,rthit. a "redetermined distance to at least a portion of the 
least a portion theieul lO^mea niituu a — 

first waveguide such that evanescent coupling occurs between the waveguides whereby 
the fourth waveguide transmits light to a third light receiving system. 

15. The system of claim 14, the second, third and fourth waveguides providing 
for multiple axis vibration detection. 



2 first, second and third light sources for directing beams of light of different 

3 frequencies, respectively; 

4 a light receiving system for receiving at least portion of the beams of light; 

5 a first waveguide for transmitting the first beam of light, the first waveguide 
dapted to vibrate in response to vibration of the machine; 

a second waveguide for transmitting the second beam of light, the second 
waveguide adapted to vibrate in response to vibration of the machine; 
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9 a third waveguide for transmitting the third beam of light, the third waveguide 

1 n adapted to vibrate in response to vibration of the machine; and 
! ! a fourth waveguide having at least a portion thereof located within a 

1 2 predetermined distance to at least portions of the first, second and third waveguides, 

i i. *t.-+ ^n^ii^rr np^nfo Viptwppn th^ waveguides whereov tne 

13 reSpeilVCiy, SUCH Uliu cvauuo^uin uuupiing ^s,v — — - 0 — 

14 fourth waveguide transmits the at least portion of the beams of light to the receiving 

15 system; 

16 wherein the intensity of the respective^ least portion of the beams of light vary as 

17 a function of the vibration of the machine. 



1 i / . /a. aysitaii xui oviioiiig, v luiauOn v/a « • — , r ^ 



5 



„ M^Ui ,-. ~, Cs>v A, t*ar.ti r»rr o K/^Cfm nf ll oht" 

a beam splitter for splitting the beam of light into at least a first beam and a 



4 second beam; 



5 

6 latera 
7 



an optical lateral resonating system for receiving the second beam , the optical 
lateral resonator reflecting the second beam, the optical lateral resonating system 
deflecting in response to vibration such that a transmission path of the second beam 

8 varies in length as a function of deflection of the optical lateral resonating system; 

9 a receiving system for receiving an interference beam, the interference beam 
1 o including a combination of the first beam and reflected second beam; and 

! j a processing system for processing and analyzing the interference beam to 

12 facilitate determining vibration of the machine. 

1 1 8. A system for sensing vibration of a machine, comprising: 

2 means for directing a beam of light; 

3 means for receiving at least a portion of the beam of light; 

4 means for modulating the light beam received by the means for receiving so as to 



correspond with vibration of the machine; and 



6 means for processing the data received from the means for receiving to facilitate 

7 determining vibration of the machine. 
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1 19. A system for sensing vibration of £ machine, comprising: 

2 means for directing a beam of light; 

3 means for receiving at least a portion of the beam of light; 

4 a first means for transmitting the beam of light, the first means adapted to vibrate 

J ill itspuiiSL' iu viuiauuu \jl in**/ ina^iiiiiv--, tu±u 

6 a second means for transmitting light, having at least a portion thereof located 

7 within a predetermined distance to at least a portion of the first means such that 

8 evanescent coupling occurs between the ftfstahd second means whereby the second 

9 means transmits the at least a portion of the beam of light to the means for receiving; 

10 wherein the intensity of the at leai a portion of the beam of light varies as a 

1 1 function of the vibration of the machined 

1 20. A system for sensing vibration of a machine, comprising: 

2 means for directing a beam of light; 

3 means for splitting the beam of light into at least a first beam and a second beam; 

4 means for receiving the second beam, means for receiving the second beam 

5 reflecting the second beam, the means for receiving the second beam deflecting in 

6 response to vibration such that a transmission path of the second beam varies in length as 

7 a function of deflection of the means for receiving the second beam; 

8 means for receiving an interference beam, the interference beam including a 

9 combination of the first beam and reflected second beam; and 

10 means for processing and analyzing the interference beam to facilitate determining 
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